A slide staining device is described that performs Gram and Wright stains during space flight. Reagents and liquid wastes are contained within a closed system.
In the null gravity environment of space flight, microbial stains cannot be performed using conventional methods, since accidental contamination of the spacecraft atmosphere by stains or alcohol would pose an inhalation hazard and create difficult cleanup problems. A slide staining device was developed to perform Gram and Wright stains in the National Aeronautics and Space Administration's Skylab Program. This device was successfully used during the Skylab 2 mission and is currently being considered for use in the Space Shuttle Program.
The slide staining device is shown in Fig. 1 . Reagents are dispensed from modified 10-ml syringes equipped with screw-driven Teflon pistons sealed by two "O" rings on each piston ( Fig. 1 and 2) . Each syringe is mounted in a plastic body and capped with a rubber septum. Six dispensers (modified syringes) containing reagents for Gram and Wright stains are mounted in guide tubes in the body ofthe staining device. In operation, each dispenser is pushed forward in the guide tube until the needle connected to the fluid transfer system ( Fig. 3 ) punctures the rubber septum. Rotating the knob on a dispenser forces 0.35 ml of stain into the system. The stains pass through Teflon tubing to a selector valve and then to the staining cavity. The selector valve determines which reagent will flow to the staining cavity and prevents undesirable mixing of reagents.
Slides to be stained are placed in a clip on the hinged cover of the staining cavity. When closed, the cover compresses the slide against a rubber "O" ring ( Fig. 1) , forming a very small volume between the slide and the cavity bottom. Entry and exit ports allow fluids to flow through the cavity. Manually operated plungertype pumps ( Fig. 1 and 2) provide a combination ofwater and air flushes to remove reagents 1 Present address: Epidemiology Division, School of Aerospace Medicine, Brooks AFB, TX 78235. from the staining cavity. A one-fourth turn of the adjacent drop dispenser produces a 20-pI water drop for use in the preparation of bacterial smears. Water is provided from a refillable 130-ml plastic reservoir bag inside the body of the slide staining device, and all waste fluids are collected in a similar plastic bag containing absorbent sponge material (Fig. 1) . Alternately, a hose leading to a sink drain readily replaces the waste bag. Water and waste bags are attached to the slide staining device by connectors with septums and needles. The connectors are fitted with check valves to prevent the backflow of liquids. Reagents for the slide staining device are unremarkable with the exception of the addition of 3 ml of Leconal wetting agent (E. H. Sargent & Co., Anaheim, Calif.) to each liter of reagent, excluding alcohol, to insure uniform coverage of the smear.
Twenty-five duplicate smears were prepared from fresh isolates of five different gram-negative and six different gram-positive microorganisms. An additional five duplicate smears were prepared from a mixture of gram-positive and gram-negative microorganisms. One of each pair of smears was Gram stained using the slide staining device. The matching slide of each pair was stained using reagents manually dispensed from dropper bottles. The staining times and reagents were the same for both protocols. Eight duplicate blood smears were prepared and stained in a similar manner using the Wright stain. A subjective evaluation by three observers revealed no significant differences between slides stained with the slide staining device and those stained by conventional methods. Subsequent staining of 75 unpaired slides revealed no mechanical malfunctions or leaks in the fluid transfer system. The null gravity operation of the slide staining device was confirmed during the Skylab 2 mission when the staining device was used to Gram stain a smear prepared from a throat culture. Although useful in space flight, the slide staining device performs equally well in the earth environment. Since the unit is completely self-contained, it would be useful for field work or where normal laboratory facilities are not available. Finally, with minor design modifica-tion, additional staining cavities could provide for multiple staining capacity.
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